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The  immunity  mechanisms  in  dysentery  and  cholera  are  still  far  from 
being  sufficiently  investigated.  The  great  hindrance  impeding  the  successful 
investigation  of  these  divisions  were  the  methodical  difficulties  In  com¬ 
paring  the  fate  of  the  specific  pathogens  in  a  normergic,  and  in  an  immrune 
organism. 


In  our  previous  investigations  we  oresented  the  principally  methodical 
reasons  for  a  differentiated  study  of  the  antitoxic  and  antibacterial  mecha¬ 
nisms;  and  the  basic  features  of  antibacterial  immunity  were  defined  for  such 
dlvorse  infectious  forms  as  typhus  abdominal!*,  tuberculosis,  and  brucellosis. 


As  a  result  of  numerous  investigations  conducted  on  the  principle  of 
tho  experimental  method  that  we  have  developed  we  were  able  to  show  that  in 
all  of  the  infectious  forms  mentioned,  regardless  cf  the  particulars  of  their 
pathogenesis,  uniqueness  of  the  clinical  course,  or  substantial  differences 
in  tho  biological  actions  of  their  pathogens,  the  antibacterial  immunity, 
contrary  to  the  widely  accepted  theory,  is  realised  not  as  a  result  of  bac¬ 
tericidal  mechanisms,  but  as  a  result  of  barrier  fixing  mechanisms.  This 
latter  is  encountered  in  immune  animals  where  the  lymphatic  nodes,  together 
with  the  other  components  of  the  reticuloendothelial  system,  acquire  a 
ahurply  expressed  capacity  to  fix  a  great  quantity  of  the  bacteria  and  to 
prevont  their  farther  penetration  into  the  organism.  For  a  quantitative 
expression  of  t.,o  barrier  fixing  function  vr  developed  a  conception  about 
tho  specific  volume  (the  so-called  minimal  dose  of  propagation,  Dos  is  propa¬ 
gation^  minima,  or  DPH)  representing  the  minimum  quantity  of  bacteria  that 
will,  in  a  subcutaneous  injection  into  the  inguinal  lymphatic  node  region, 
break  this  local  barrier  and  penetrate  deeply  into  ths  organism,  filling  the 
animals'  internal  organs  and  blood.  After  the  institution  of  our  concept  con¬ 
cerning  the  alnlmal  dose  of  propagation,  and  after  the  method  of  Its  deter¬ 
mination  was  aade  mors  precise,  there  appeared  a  great  possibility  for  the 
dosimetry  of  the  barrier  fixing  funotlon  and  for  Its  expression  in 
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qu&at  nativ®  indicators.  Further  experimental,  observations  allowed  us  to  more 
closely  characterise  this  function  as  or.®  of  the  most  substantial  manifestations 
of  antibacterial  immunity,  and  to  define  many  aspects  that  have  great  impor¬ 
tance  for  theoretical  and  applied  immunology.  Thus,  we  were  able  to  analyze 
the  phenomenon  of  immunity  and  allergy  in  tuberculosis  and  brucellosis,  and  to 
establish  that  disallerg* nation  of  animals  is  not  accompanied  by  a  Ices  of  the 
animals'  immunity ;  we  were  also  able  to  compare  naturally  acquired  Immunity 
to  that  induced  by  vaccination  in  experimental  models  of  typhoid  infection, 
and,  at  last,  to  confirm  with  complete  confidence  the  capacity  of  the  separate 
divisions  of  an  integral  organism  to  reorganize  to  an  autonomous  immunity.  ™h® 
latter  aspect  was  shown  on  a  special  model,  which  we  developed,  of  the  so- 
called  phenomenon  of  monolateral  immunity.  There  can  now  be  no  doubt-  of  the 
acceptance  of  this  method  of  invest  igat  lor,  in  the  wide  perspective?  of  study 
of  the  various  division*  of  infectious  pathology  and  immunity. 


Our  present  work  was  undertaker,  to  determine  the  possibility  of  using 
the  method  of  investigating  the  barrier  fixing  function  for-  an  Investigation 
>f  immunity  in  dysentery  and  cholera  also.  During  thie  investigation  there 
'ere  subet&ntl&l  difficulties.  As  is  well  known,  dysenteric  bacteria  as  well 
-a  the  cholera  vibrio  die  quickly  not  only  in  an  immune  organism,  but  also  ir> 
normal  animals.  The  rates  of  bacterial  ablution  for  immune  and  normergic 
organisms  differ  very  little,  and  this  substantially  complicatss  wie  problem 
of  a  p  'is®  determination  of  the  character  and  peculiarities  of  antibacterial 
immunity  in  the  indicated  infectious  forms.  We  succeeded,  however,  in  solving 
this  problem.  The  applicable  observations  are  set  forth  In  brief  form  below 
according  to  the  individual  series. 

The  investigation  of  the  barrier .fixing  function  as  a  manifestat Ion  of 
antibacterial  immunity  is  conducted  by  means  of  a  comparative  evaluation  of 
the  specific  pathogens  in  the  organisms  of  immune  and  control  animals.  It 
should  be  completely  understood,  therefore,  that  the  first  stags  of  this  inves¬ 
tigation  had  to  be  the  determination  of  the  peculiarities  in  tho  progress  of 
the  cholera  vibrlones  and  the  dysenteric  bacteria  in  the  organism  of  normal 
mice.  For  this  purpose,  as  applied  to  our  method,  the  animals  were  subcutane¬ 
ously  inoculated  in  the  region  of  the  inguinal  lymphatic  gland  with  a  measured 
quantity  of  bacteria  and  killed  at  various  time  periods,  with  a  subsequent 
culture  of  their  organs  am  a  quantitative  calculation  of  the  colonies  grown  on 
the  dishes.  The  results  of  the  exp*r4 sent  a  pertaining  to  the  cholera  vibrio  are 
presented  ir.  the  table  shown  below. 
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In  table  1  are  presented  the  data  characterising  the  orogress  and  retention 
of  a  strain  of  the  cholera  vibrio  Ho.  72  in  white  mice  with  a  subcutaneous 
inoculation  (275-310  million  bacterial  bodies)  in  the  region  of  the  Inguinal 
.lymphatic  aode.  The  results  of  these  observations  are  extremely  demonstrative. 
First  of  all,  there  la  established  the  fact  of  the  highly  invasive  prooertie# 
of  the  cholera  vibrio.  Within  a  few  minutes  after  the  subcutaneous  inoculation 
the  vibrlones  penetrate  past  the  boundaries  of  the  lymphatic  node  and  are 
detected  in  the  internal  organs.  A*  aeon  from  the  cited  table,  and  from  many 
other  analogous  observations,  which  arts  not  shown  because  of  a  lack  of  space, 
within  JO  minutes  after  inoculation  the  vibrioaea  regularly  fill  the  blood, 
and  all  the  organs  of  the  animal®.  At  later  tiae  periods,  because  of  the  rapid 
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death  of  the  vlbriones,  the  number  of  colonies  growing  on  the  cultures  from 
the  individual  organs  gradually  decrease,  and  after  2U  hours  the  pathogen, 

&e  a  rule,  is  detected  in  a  sharply  decreased  quantity,  and  then  only  in  the 
Inguinal  lymphatic  node.  Later,  there  comes  a  complete  bacterial  ablution  of 
the  organism. 

Concerning  the  minimal  dose  of  propagation  (Dpm),  our  observations 
showed  that  this  amount  varies  in  the  separate  strains  of  the  cholera  vibrio. 

Proceeding  from  the  above  stated  orlnolpally  aethodlcal  motives,  and 
with  the  assistance  of  the  same  methodical  procedure  that  was  used  In  the 
experiments  to  study  the  invasive  properties  of  the  cholera  vibrio,  we  also 
conducted  similar  observations  related  to  the  individual  species  of  dysenterio 
bacteria.  The  data  received  as  a  result  of  these  observations  can  be  briefly 
formulated  in  the  following  manner. 

The  invasive  properties  of  Flexner's  bacilli,  while  showing  quantitative 
fluctuations  in  the  individual  strains,  are  at  the  same  time  characterised 
by  an  overall  and,  for  this  group,  regular  capacity  of  rapid  penetration  into 
the  organism's  depths.  We  observe  in  our  experiments  with  flexnsr's  dysen¬ 
teric  bacilli  (strain  Mo.  1^)?2,  Inoculation  dose:  90-100  million  bacterial 
bodies)  basically  the  same  rates  as  were  found  in  the  experiments  with  the 
cholera  vibrio  (table  2). 

A  different  behavior  is  displayed  in  the  white  mouse  organism  by  Shigella 
8hlgao.  The  basic  difference  is  that  in  a  Subcutaneous  inoculation  of  animals 
the  local  lymphatic  node  is  filled  by  the  bacilli,  however,  further  pene¬ 
tration  into  the  organism  either  does  not  occur  at  all.  or  it  is  registered 
to  n  very  limited  degree.  Thus,  in  comparison  with  the  bacteria  of  the  Flexner 
group,  the  invasive  capacity  of  Shiga's  bacilli  seems  to  be  sharply  repressed. 
Exceptions  occur  in  only  a  limited  number  of  the  Shiga  cultures. 

The  new  data  that  we  have  established,  concerning  the  existence  of 
expressed  differences  between  the  Shiga  and  flexner  bacteria,  in  reference  to 
their  invaoivo  properties,  have  great  importance  for  the  study  of  the  patho- 
gonoelo  and  immunity  in  the  respective  infectious  forms. 

To  determine  the  barrier  fixing  properties  of  an  immune  organism  in  rela¬ 
tion  to  cholera  vibrlones  and  Flexnsr's  dysenteric  bacteria,  separate  series 
of  animals  were  immunized  with  the  respective  vaccines.  At  different  time 
periods  after  Immunisation  the  animals  were  subjected  to  a  subcutaneous  inocu¬ 
lation  with  the  appropriate  pathogens,  and  a  subsequent  culture  was  taken 
from  the  organs  by  our  method.  Simultaneously,  an  analogous  experiment  was 
conducted  with  a  control  series  of  normal  mice.  The  data  resulting  from  thsss 
observations  established  with  complete  clarity  the  fact  of  a  sharp  lncreass 
in  the  barrier  fixing  capacity  of  the  organism  in  immunized  animals.  Thus, 
the  baoic  problem  of  our  investigation  jeems  to  solved,  and  the  methodical 
possibility  of  a  systematic  study  of  the  barrier  fixing  manlfestat lone  of 
immunity  in  cholera  and  Flexner's  dysentery  appears  to  be  Droved.  In  reference 
to  Shiga's  dysentery  the  indicated  problem  remains  unsolved.  As  an  illus¬ 
tration,  In  table  3  1*  presented  one  of  the  numerous  exoeriments  that  estab¬ 
lish  the  development  of  the  barrier  fixing  properties  in  the  organlsa  of  mice, 
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which  were  immunised  with  cholera  vaccine  and  then  subcutaneously  inoculated 
with  108-12P  t.'llioa  bacterial  bodies  on  the  16th  day  after  immunization 
(autopay  within  .10  ainutee  after  inoculation). 

Concius long 

1.  The  cholera  vibrio  and  Flamer*  e  dysenteric  bacteria,  in  a  subcutaneous 
inoculation  of  white  sales.  manlf**^  a  sharply  expressed  invasive  capacity:  with¬ 
in  a  few  minutes  after  inoculation  these  bacterial  spesiag  fill  the  looal  lym¬ 
phatic  barrier,  break  throug.'  it  and  penetrate  into  the  internal  organs  and 
blood  of  the  animals, 

2.  The  invasive  properties  oi  the  Shiga  bacteria,  ae  compared  to  the 
cholera  vibrionea  and  Flexnar's  bacteria,  are  sharply  retarded. 

3*  In  a  subcutaneous  inoculation  of  mice  that  were  immunized  with  cholera 
and  Flexner  vaccines  the  corresponding  pathogens  did  not  penetrate  deeply  into 
the  organism  and,  as  a  rule,  were  fixed  at  the  first  lymphatic  barrier. 

4,  The  data  obtained  in  this  investigation  ooens  the  door  to  a  systematic 
study  of  the  antibacterial  barrier  fixing  manifestations  of  immunity  In  cholera, 
and  Jiexner  dysentery. 
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